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The teet section to be used in the study of convection 

through a horizontal air layer has been completed and some initial 

test8 have been performed. The teat aection csnoists of two aluminum 
t 

plate8 which are held parallel to one another, the contained gap being 

enclored on all four aidesp with two glass window8 to permit the 

pasaage of a light beam. Thir apparaklr i8 placed in a Mach-Zehnder 

Paterferometer, and interferograms representing the ternperatuse 

distribution in the fluid layer can be obtained, 

T h e  aluminum plates are each 1 1/4" x 30" x 20'' and have 

grooves cut in the back :in the form of a flattened double helix) for 

circulating water to maintain each plate at a uniform temperature. .4 

quarter inch aluminum plate is glued and crcrewad over these channels 

to give a back aurface to the plates. The aluminurn surfaces enctoring 
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# the fluid layer have been machined 60 that within the Central span of 

the plater, where data is takenp they are flat to within f 0,0005". 

Toward6 the corner6 of the plates they are still flat to within 0,003", 

The plats temperature8 are controlled by two constant 

temperature water  baths 

indicated no dhcernible temperature variation around either plate 

During tests a seven junction copper-constantan thermopile in each 

plate rntaeures the plate temperature, The bottom plate ie held horizontal, 

The top plate is supported by the bottom plate through bakelite corner 

supports with provision made for adjusting the vertical spacing. There 

EE a amall reference pin protruding from each plate to be used as a 

reference point for analyzing the remalting interferograms, The whole 

test aection is insulated by rtyrofoam plater. 

Initial msasurernentr with a thermocouple 

The table below summarite8 the tests that have been performed 

to date, A1 tests have been performed with air as the working fluid. 

Turbulent 
Regime 

Laminar 
Regime . 

G ondu c tive 
Regime 

Rayleigh No, ~ 0 9  105 to 1.72 103 to 1-64 103 to 
Range 23-03 x lo5 44 103 1.67 103 

Pnterplate 09OC to 2Z°C 0 87OC to 2,350c 2.2OoC to 2.24% 

Range 
Temp. 

Plate 10.892 e m  
Spacing. 6.429 crn 

1,976 

6.429 cm 1.976 crn 
1,976 c m  
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A6 can be observed from the above table, the dffferent c 

regimes of heat transfer in a horizontal fluid layer have bean encountered. 

Qualitative int e r fe r ogramu r epr e8 enting the m ean t e m p  ratur e dist  r i - 
butfonr are available as w e l l  as revcral eerie. of motion pictures 

rhowing the fluctuations in temperature di8tribKtiOn in the turbulent 

regime. 

In the turbulent regime, asaymetry baa bean observed in 

the vertical temperature distribution, Thi. ir apparently dne to heat 

leakage through the thin (1 mm) windows? M$er thio kas been corrected, 

w e  hope to obtain more quantitative information on the heat tranarfea, 

Sn the case of fully laminar flow, a periodic horieontal 

temperature distribution is obeerved and it h neceaaarp to  mea8ure 

the vertical temperature d i ~ t r i h t f o n  at a number of horizontal 

locationa to get the mean vertical temperature. Preliminary measurs- 

menta have aho been made on tke initial tranaitfon to lamlnar flow, 

Experiments are continuing in order to obtain good quantitative 

data on the vertical temperature diatri'outfon, particularly in tke cas8 of 

a fully turbulent flow 

the inetallation of there should reduce end effects, A laser light source is 

rrvohble for use when the thick window8 are inrtalled, 

Two thick (2") window. have been orderedo and 

An apparatuu for containing a horizontal liquid layer has 

ala0 been derignad and w i l l  be constructed. The use of a Liquid w i l l  

permit larger Rayleigh numbet8 with relatively umall end trrorba 
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